(19) 


J 


(12) 


(43) Date of publication: 

15.01.1997 Bulletin 1997/03 

(21) Application nun^er: 96110819.8 

(22) Date of filing: 04.07.1996 


Europaisciies Patentamt 
European Patent Office 
OHice europ^en des brevets (ii ) EP 0 753 956 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI.^: H04M3/50 


(84) Designated Contracting States: 

(72) Inventor: van Berkum, Paul E. 

DE GB 

WinfieldJL 60190 (US) 

(30) Priority: 10.07.1995 US 500301 

(74) Representative: Leiser, Gottfried, DIpl.-lng. 


Prinz & Partner, 

(71) Applicant: ROCKWELL INTERNATIONAL 

Manzlngerweg 7 

CORPORATION 

81241 Munchen (DE) 

Downers Grove, Illinois 60515 (US) 


CM 
< 
CO 

in 

CO 


(54) Telephone switching system, automatic call distributor and method using a computer 
network to connect to remote agent computer terminals 


(57) A telephone switching system (100) including 
an automatic call distributor (102) for routing incoming 
telephone calls over a telephone network (1 1 6) to agent 
telephonic units (112, 1 14) is provided. Data relating to 
each of the incoming telephone calls is collected by the 
automatic call distributor (102). in particular a centml 
processing unit (110). As each incoming telephone call 
is being routed to an agent telephonic unit (112. 114) 


Figure 1 


over a telephone network (116). its associated data is 
substantially simultaneously transmitted over a compu- 
ter network (126) to an agent computer terminal (122. 
124). The agent located at the agent telephonic unit 
(1 12 or 1 14) which receives an incoming telephone call 
has first party call control via the associated agent com- 
puter terminal (122 or 124). 
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Description 

Background of the Invention 

The present invention relates generally to a tele- 
phone switching system which employs an automatic 
call distributor (ACD) and. more particularly, to a tele- 
phone switching system and method wherein data is 
transmitted between an AGO and agent computer termi* 
nals over a computer network and wherein incoming tel- 
ephone calls routed by the telephone switching system 
to the agent computer terminals are subsequently con- 
trolled by control signals generated by the agent compu- 
ter terminals and transmitted to the ACD over the 
computer network to provide first party call control. 

Telephone switching systems ennploying automatic 
call distributors (ACD) are increasingly used by busi- 
nesses to automatically route incoming ci^omer calls 
to available agents. ACD systems generally include a 
multiport switch controlled by a central processing unit 
to interconnect external telephonic units of an external 
telephonic network with internal telephonic units. An 
example of such an ACD system is disclosed in U.S. 
Patent No. 5.140.611 issued to Jones et al. on August 
18, 1992. entitled "Pulse Modulated Self-Clocking and 
Self-Synchronizing Data Transmission and Method for a 
Telephonic Communication Switching System", the dis- 
closure of which is hereby incorporated by reference. 

In order to further increase the flexibility of tele- 
phone switching systems, manufacturers have 
attempted, with some success, to design systems which 
permit agents to be stationed practically anywhere. 
However, all of the cun^ent systems use a type of net- 
work computer to transmit data relating to the incoming 
telephone calls to remote agent computer terminals. 
The network computer also provides third party call 
control. Typically, the network computer and ACD com- 
municate through a proprietary interface. The ACD 
transmits data relating to an incoming telephone call 
over the proprietary interface to the network computer. 
The network computer formats the data for retransmis- 
sion over a computer network to a selected agent com- 
puter terminal. Similarly, instructions from the agent 
conputer terminal are transmitted over the computer 
network to the network computer which formats the 
instructions in accordance with the proprietary interface 
for transmission to the ACD. 

TTiree significant disadvantages are noticeably 
present in these prior systems. First, the systems 
require relatively expensive network computers which 
add to the their cost. Second, if the system owner 
desires to separately purchase a network conputer, the 
ACD manufacturer will need to disclose the proprietary 
interface between the network computer and the ACD. 
ACD manufacturers may be reluctant to disclose this 
information. Finally, prior systems which utilize remote 
agent computer terminals over a computer network pro- 
vide only third party call control. 

Accordingly, there Is a need in the art for a tele- 


phone switching system employing an ACD to route 
incoming telephone calls and to transmit data relating to 
the telephone calls to remote agent computer terminals 
over a computer network, such as a local area network 
5 (LAN) or wide area network (WAN), which uses an open 
interface, which does not require a designated system 
computer and which provides first party call control. 

Summarv of the Invention 

10 

This need is met by a telephone switching system 
and method of the present invention for establishing 
voice communications between a caller and one of a 
plurality of agents wherein the one agent receives data 

15 relating to the incoming telephone call from an auto- 
matic call distributor through a computer network, such 
as the Internet. An agent computer terminal associated 
with the one agent displays the data. The data is trans- 
mitted over the computer network directly from the auto- 

20 matic call distributor in an open interface format. The 
one agent is able to subsequently control the incoming 
telephone call through the agent computer terminal. 

In accordance with one aspect of the present inven- 
tion, a telephone switching system for establishing voice 

25 communications between a caller and one of a plurality 
of agents is provided. The telephone switching system 
comprises an automatic call distributor which receives 
an incoming telephone call from the caller and selec- 
tively transmits the incoming telephone call to one of the 

30 agents. An agent telephonic unit associated with tiie 
agent receives the call and establishes voice communi- 
cations between the caller and tr.e agent The agent tel- 
ephonic unit is connected to the automatic call 
distributor via a telephone network. The agent has an 

35 agent computer terminal for inputting instructions, for 
generating control signals representative of the instruc- 
tions and for providing the control signals to the auto- 
matic call distributor to subsequently control tiie 
incoming telephone call. The control signals are trans- 

40 mitted from the agent computer terminal to the auto- 
matic call distributor over a computer network. 

In accordance with anotiier aspect of tiie present 
Invention, an automatic call distributor for establishing 
voice communications between an incoming telephone 

45 call from a caller and one of a plurality of agents is pro- 
vided. Each of the agents is associated with an agent 
computer tenninal for generating control signals repre- 
sentative of desired subsequent control of the incoming 
telephone call. The control signals are transmitted over 

50 a computer network to the automatic call distributor. An 
agent telephonic unit provides voice communications 
between the caller and the agent The automatic call 
distributor comprises a multiport switch for connecting 
the incoming telephone call to the agent telephonic unit 

55 associated with the agent. A central processing unit 
controls the multiport switch to connect the incoming tel- 
ephone call to the agent telephonic unit associated with 
the agent. The central processing unit also receives the 
control signals from the agent computer terminal asso- 
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dated with the agent over the computer network and 
subsequently controls the incoming telephone call 
based on the control signals. Consequently, the agent 
has first party call control of the incoming telephone call. 

In accordance with yet another aspect of the 
present invention, a method for controlling operation of 
an automatic call distributor is provided. The method 
comprising the steps of: receiving an incoming tele- 
phone call from a caller at the automatic call distributor; 
selectively routing the incoming telephone call to one of 
a plurality of agents; generating control signals by an 
agent computer terminal associated with the one of the 
agents, the control signals being representative of 
desired subsequent control of the incoming telephone 
call; transmitting the control signals over a computer 
network to the automatic call distributor; and subse- 
quently controlling the incoming telephone call based 
on the control signals. 

These and other features and advantages of the 
present invention will become apparent from the follow- 
ing detailed description, the accompanying drawings 
and the appended claims. 

Brief Description of the Drawing 

Fig. 1 is a block diagram of a telephone switching 
system in accordance with the present invention. 

DQtpil^cl Dgggription qf th^ Invention 

A telephone switching system 100 comprising an 
automatic call distributor (ACQ) 1 02 for routing incoming 
telephone calls made by callers from external tele- 
phonic units 104 via an external telephonic network 106 
In accordance with the present invention is shown in 
Fig. 1. The ACD 102 includes a multiport switch 105 
controlled by a central processing unit 110. in conjunc- 
tion with a memory 111, to interconnect callers at the 
external telephonic units 104 with agents positioned at 
agent telephonic units 1 12. 1 14 to establish voice com- 
munications through the telephone network 116. For 
example, the central processing unit 110 may dial a 
conventional telephone number to access one of the 
agent telephonic units 112 or 114. The telephone net- 
work 1 16 may be any of a number of systems for trans- 
mitting voice signals, such as dedicated T1 lines, an 
analog telephone system or an integrated services dig- 
ital network. It should be understood that Incoming tel- 
ephone calls" may denote telephone calls made by 
callers who are external to the ACD 102 or telephone 
calls made by agents of the ACD 102 to other agents of 
the ACD 102. For clarity and ease of description, the 
computing circuits of the ACD 102 have been desig- 
nated as the central processing unit 1 10, however, the 
central processing unit 1 10 may be comprised of a mul- 
titude of electronic logic devices, such as one or more 
microprocessors. 

A conventional voice response unit 118. or voice 
board, provides voice processing capabilities to the 


ACD 102. As is well known, the voice response unit 1 18 
generates audio prompts which request that a caller 
provide additional data. The caller typically responds to 
the audio prompts by selecting a particular key. or keys. 

5 on the telephone. Since the structure and philosophy of 
voice response units are well known in the art and are 
not important to the present invention beyond obtaining 
additional data from a caller, details of such units will not 
be further disclosed herein. 

10 The central processing unit 110 conprises a soft- 
ware-based data collection means 120 for collecting 
data relating to incoming telephone calls. The data col- 
lection means 120 obtains information in any of a 
number of well known manners. For example, automatic 

75 number identification (ANI) information and/or dialed 
number identification sen^ice (DNIS) information may 
be collected by the data collection means 120. In addi- 
tion, or alternatively, the data collection means 120 may 
detect over which trunk, or trunk group, an incoming tel- 

20 ephone call has been transmitted to the ACD 1 02. All of 
the above data provides information which may be 
advantageously used by the agents to service the call- 
ers. 

The data collected by the data collection means 

25 120 and the voice response unit 1 1 8 is made available 
to the agents through agent computer terminals 122. 
124 substantially simultaneously with the corresponding 
incoming telephone calls on the agent telephonic units 
1 12, 1 14. The central processing unit 1 10 transmits the 

30 collected data and/or the additional data over a compu- 
ter network 125 to the agent computer terminals 122, 
124. Preferably, the data is formatted in an open Inter- 
face such as the welt-known telephony sen/er applica- 
tion interface (TSAPI). As should be readily apparent to 

35 those skilled in the art, the data would be sent over the 
computer network 126 with an address, or other code, 
for identifying which agent computer terminal 122 or 
124 is to receive the data. The agent computer terminal 
122. 124 which receives the data is associated with the 

40 agent telephonic unit 112. 114 receiving the incoming 
telephone call from which the data was collected by the 
central processing unit 110 In any of a number of well 
known manners. 

Preferably, additional archive data may be received 

45 from a host computer 1 28. The archive data is stored in 
the host computer 128 and. upon the proper instruc- 
tions, is downloaded to the appropriate agent computer 
terminal 122, 124. As will be readily comprehended by 
those skilled in the art. various methods may be 

50 enployed to download the data from the host computer 
128. For example, the host computer 128 may access 
the collected data sent by the central processing unit 
1 10 to a selected agent computer terminal 122 or 124. 
Using the collected data, the host computer 128 may 

55 automatically access the appropriate archive data and 
download it to the selected agent conputer terminal 
122 or 124. Alternatively, one of the agent computer ter- 
minals 122. 124 may receive the collected data and/or 
the additional data and in response thereto, generate a 
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signal requesting the appropriate archive data from the 
host computer 128. As should be apparent, any number 
of methods may be advantageously employed in the 
present invention to transmit the archive data from the 
host computer 128 to one of the agent computer termi- 5 
nals 122. 124 substantially simultaneously with the 
incoming telephone call related to the archive data. 

When an incoming telephone call is connected to 
one of the agent telephonic units 1 1 2. 11 4, the collected 
data and, preferably, the additional data and the archive 10 
data are substantially simultaneously displayed on the 
respective agent conputer terminal 122, 124. Various 
software programs contained rn the agent computer ter- 
minals 122. 124 control how the data is displayed on the 
agent computer terminals 122, 124. Having been con- is 
nected to the caller and viewing the data, the agent is 
now able to efficiently and ably handle the incoming tel- 
ephone call. 

Thereafter, the agent may however need to initiate 
further call processing of the incoming telephone call. 20 
Some examples of call processing functions which 
agents may perform from the agent computer terminals 
1 22, 1 24 include transferring an incoming telephone call 
to another agent, or even another ACD2 130, setting up 
a conference call, requesting assistance from a supervi- 25 
son initiating an emergency and the like. Through the 
agent computer terminal 1 22. 124. an agent is capable. 2. 
for example, of executing any or alt host applications, 
console applications, supervisor applications, reports 
applications, network control and maintenance, voice so 
response unit applications, voice mail and fax/modem 
functions. To perform each of these functions, the agent 
enters the proper keystrokes in the agent computer ter- 
minal 122. 124. The agent computer terminal 122, 124 
then transmits the proper instructions formatted in 35 
TSAPl over the computer network 126 to the central 
processing unit 110. 3. 

Since the central processing unit 110 is pro- 
grammed to read and understand instructions received 
directly from the agent computer terminals 122, 124 40 
over the conputer network 126. a network computer, as 
in previous systems, is not required. Consequently, an 
agent through one of the agent computer terminals 122, 
124 has partial or total first party control over the ACD's 
call processing functionality. As long as they are con- 45 
nected to the computer network 126, the agent compu- 
ter terminals 122, 124 may be remotely located. 

Having thus described the invention in detail by way 
of reference to preferred embodiments thereof, it will be 
apparent that other modifk:ations and variations are so 4. 
possible without departing from the scope of the inven- 
tion defined in the appended daims. For example, 
numerous addressing methods may be used to identify 
and monitor devices connected to the computer net- 
work 126. 55 

Claims 


communications between a caller and one of a plu- 
rality of agents, the telephone witching system 
comprising 

an automatic call distributor for receiving an 
incoming telephone call from the caller and for 
selectively transmitting the incoming telephone 
call to the one of the agents; 
an agent telephonic unit associated with the 
one of the agents for receiving the incoming tel- 
ephone call and for providing voice communi- 
cations between the caller and the one of the 
agents; 

a telephone network connecting the agent tele- 
phonic unit to the automatic call distributor; 
an agent computer terminal for receiving 
instructions from the one of the agents, for gen- 
erating control signals representative of the 
Instructions and for providing the control sig- 
nals to the automatic call distributor to subse- 
quently control the incoming telephone call; 
and 

a computer network for transmitting the control 
signals from the agent computer terminal to the 
automatic call distributor. 

The telephone switching system as recited in claim 

1 wherein the automatic call distn'butor comprises 

data collection means for collecting data relat- 
ing to the incoming telephone call, and wherein 
the central processing unit transmits the col- 
lected data to the agent computer terminal 
associated with the one of the agents over the 
computer network. 

The telephone switching system as recited in daim 

2 comprising 

a voice response unit connected to the central 
processing unit for audibly prompting the caller 
for additional data when the automatic call dis- 
tributor receives the incoming telephone call, 
and wherein 

the central processing unit transmits the addi- 
tional data to the agent computer terminal 
associated with the one of the agents over the 
computer network. 

The telephone switching system as recited in claim 
2 wherein the incoming telephone call includes 
automatic number identification information, and 

wherein the data collection means collects 
the automatic number identification information and 
the central processing unit transmits the automatic 
number identification information to the agent com- 
puter temfiinal. 


1 . A telephone switching system for establishing voice 5. The telephone switching system as recited in daim 
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2 wherein the incoming telephone call includes 
dialed number identification service information, 
and 

wherein the data collection means collects 
the dialed number service identification information 5 
and the central processing unit transmits the dialed 
number service identification information to the 
agent computer terminal. 

6. The telephone switching system as recited in claim 10 
1 wherein the conrputer network conprises a local 
area network. 


7. Ihe telephone switching system as recited in claim 
1 wherein the computer network conprises a wide 
area network. 


15 


ony server application programming interface for- 
mat 

13. The automatic call distributor as recited in claim 1 1 
wherein the central processing unit comprises 

data collection means for collecting data 
relating to the incoming telephone call; and wherein 

the central processing unit transmits the col- 
lected data to the agent computer terminal of the 
one of the agents connected to the incoming tele- 
phone call over the computer network. 

14. The automatic call distributor as recited in claim 13 
wherein the collected data is transmitted to the 
agent computer terminal in telephony server appli- 
cation programming interface format 


8. The telephone switching system as recited in claim 
1 wherein the control signals are formatted in 
telephony server application programming interface 20 
format 

9. The telephone switching system as recited in claim 
1 wherein the telephone network comprises an 
integrated services digital network. 2s 

10. The telephone switching system as recited in claim 
1 comprising a host computer for storing archived 
data regarding the caller and for transmitting the 
archived data to the agent computer terminal over 30 
the computer network. 

11. An automatic call distributor for establishing voice 
communications between an incoming tel^hone 
call from a caller and one of a plurality of agents, 35 
each of the agents being associated with an agent 
computer terminal for generating control signals 
representative of desired subsequent control of the 
incoming telephone call which are transmitted over 

a computer network and an agent telephonic unit 40 
for providing voice communications between the 
caller and the one of the agents, the automatic call 
distributor comprising: 

a multiport switch for connecting the incoming 4S 
telephone call to the agent telephonic unit 
associated with the one of the agents; and 
a central processing unit for controlling the 
multiport switch to connect the incoming tele- 
phone call to the agent telephonic unit associ- so 
ated with the one of the agents, for receiving 
the control signals from the agent computer ter- 
minal associated with the one of the agents 
over the computer network and for subse- 
quently controlling the incoming telephone call ss 
based on the control signals. 

12. The automatic call distributor as redted in daim 1 1 
wherein the control signals are formatted in teleph- 


15. A method for controlling operation of an automatic 
call distributor comprising the steps of: 

receiving an incoming telephone call from a 
caller at the automatic call distributor; 
selectively routing the incoming telephone call 
to one of a plurality of agents; 
generating control signals by an agent compu- 
ter terminal associated with the one of the 
agents, the control signals being representa- 
tive of desired subsequent control of the incom- 
ing telephone call; 

transmitting the control signals over a computer 
network to the automatic call distributor; and 
subsequently controlling the incoming tele- 
phone call based on the control signals. 

16. The method as recited in daim 15 comprising the 
steps of: 

collecting data regarding the incoming tele- 
phone call; and 

transmitting at least a first portion of the col- 
lected data to the agent computer terminal 
assodated with the one of the agents. 

17. The method as redted in daim 16 conprising the 
steps of: 

transmitting at least a second portion of the col - 
lected data from the agent conputer terminal 
over the computer network to a host corrputer; 
searching memory in the host computer for 
archived data based on the at least a second 
portion of the collected data; and 
transmitting the archived data to the agent 
computer terminal over the computer network. 

18. The method as recited in daim 16 comprising the 
step of formatting the collected data into telephony 
server application programming interface format 
prior to transmitting the collected data over the 


5 


9 EP0753956A2 

computer network. 

19. TTie method as recited in daim 15 comprising the 
steps of 

5 

audibly prompting the caller for additional data 
by means of a voice response unit connected 
to the automatic call distributor; and 
transmitting the additional data to the agent 
conputer tenninal over the computer network. io 

20. The method as recited in claim 15 comprising the 
step of formatting the control signals in telephony 
server application programming interface format 
prior to transmitting the control signals over the 75 
computer network 


20 


25 


30 


35 


40 


45 


SO 


6 


EP0753 956 A2 



9 


O 


C 


Central 
\ Processi 
1 Unit 


Data 

Collection j 
Means 

.9-0 

S CO 



Memoi 

1 

i 


= T 


0 
0 


ill 


o 


0 


4 

— c ^ 


— "c 

(0 0 ■£ 
C £ 0 


03 0 

c sz 




CD (J) w 

X qJ 0 

UJ F Z 


X "55 c 
UJ F D 



o 


7 


